Purpose: Empathy is an important trait in physicians and a key element in the physician-patient relationship. Accordingly, one of the goals in medical education is developing empathy in students. We attempted to practically assess medical students' empathy through their direct verbal expressions. Methods: The medical students' empathy was measured using the modified Pencil-and-Paper Empathy Rating Test by Winefield and Chur-Hansen (2001). The students took 15 minutes or so to complete the scale, and it was then scored by one of two trained evaluators (0 to 4 points for each item, for a total score of 40). The subjects were 605 medical students, and the data were analyzed using descriptive analysis, independent t-test, and one-way analysis of variance in SPSS version 21.0.
Introduction
The question of what qualities make a good doctor persists throughout medical education. Patients' increased knowledge of health care and changes in medical education and the health environment have placed more emphasis on doctors' social competence [1] , including Canada's announcement of its CanMEDS program, the United Kingdom's Good Medical Practice, and the United States' Outcome Project. This emphasis on doctors' competency reflects the specific mission of medical education at a national level [1] . There may be differences in the specific content of the programs, but one common competency is communication skills, which are essential for both therapeutic patient-physician relationships and interpersonal relations with colleagues. For this reason, communication is the leading evaluation item on the doctor's licensure examination [2] and has been the subject of efforts to develop a reliable, valid standardized communication skill assessment tool [3] .
Similarly, communication is a core competency for graduate medical students.
In particular, empathy is the core of patient-doctor relationships that leads to higher satisfaction with health care services and better clinical results [4, 5, 6] . Patients in particular prefer strong patient-doctor relationships [7, 8] , which indicates a need to increase empathy by evaluating medical students' empathy levels and then providing adequate training and education programs [9] .
In reality, however, there are barriers to assessing and evaluating medical students' empathy. Most of the previous studies that assessed empathy among medical students used the Jefferson Scale of Empathy [10, 11, 12] , which assesses how well students are able to empathize with their patients. However, it is necessary to look more carefully into the concept of empathy. It must be noted that empathy extends beyond acknowledging patients' needs. Students should be able to actually demonstrate empathy at workplace and convert their knowledge into action [13] .
Therefore, this study attempted to assess medical students' empathy through their direct verbal expressions. This work will also help us to understand medical students' empathy more precisely compared with previous studies, which were limited to attitudes toward and acknowledgment of empathy. The study questions were 
Instruments and procedures
The instrument used in the study was Winefield and
Chur-Hansen's [14] Pencil-and-Paper Empathy Rating Test (Appendix 1). The test describes ten different communication situations and requires that respondents address each as though they were having actual conversations; the test takes 15 minutes. Two trained assessors rated each item's response from 0 to 4 points (Appendix 2), and differences between the assessors were by reaching consensus during the second round of 
Statistical analyses
The results were analyzed by frequency, descriptive analysis, independent t-test, and one-way analysis of variance using SPSS version 21.0 (IBM Corp., Armonk, USA). All statistical analysis used the significance level of 0.05.
Results

Level of empathy expression
The medical students' empathy expression primarily ranged from nonempathetic (78.6%) and partially accep- 
Differences by gender, school system, and academic level
The minimum score for the male students was 7 and for females it was 8; the maximum score for both groups was the same, 28. Comparing the total mean scores, females showed significantly higher scores than did males (female, 12.74>male, 11.70; t=-5.068, p<0.001) (Fig. 1) . By school system, the minimum score was the same for both MC and MS students, 7 and the maximum scores were 23 (MC) and 28 (MS). The total mean score was higher for MS students, but the difference was not statistically significant (MS, 12.40>MC, 11.98; t=-1.935, p=0.053) (Fig. 2) .
No specific pattern were found by academic level, but the year 1 pre-medical students showed the lowest scores, followed by year 2 pre-medical, medical year 4, medical year 1, and medical year 2 (Fig. 3) 
Discussion
One of the goals in medical education is developing empathy among patients [15] . Therefore, accurate assessment of medical students' empathy is the first and most critical factor in education's goals and contents.
Until today, medical students' empathy assessments have focused more on their cognitive approaches and attitudes and have used limited sources. Therefore, this study attempted to assesses these students empathy based on their expression, and the results show that Korean medical students have very low empathy expression.
The following example shows one of the 10 cases that were used to assess the students' empathy using their hard preparing for the exams, don't you think your scores will improve?"
As seen from the above examples, medical students' usage of empathy expression skills showed very low total scores, between 12 and 13, and these scores showed statistically significant differences by gender, school system, and academic level. These findings support the results from Lee et al.'s study [16] , in which the female students had higher scores than the males, MC students' scored higher than the MS students, and year 3 students scores were higher than those for year 1, although that study used a different tool.
Our main findings suggest the following: First, medical students lack empathy expression and communication skills. The paper also supports the findings from the pilot study by Hur et al. [13] in which medical students' empathy expression skills were very low.
Despite the current lack of medical students' empathy, current formal education appears to lack sufficient programs to enhance this trait among medical students [17] .
Winefield and Chur-Hansen's work [14] shows that medical students' empathy could be enhanced through workshop experiences, which implies that empathy Second, the groups showed different level of empathy expression, and thus we need to better understand these students' characteristics. Many studies have reported that empathy varied by gender [18] , and this study also found similar results. Although the students' empathy scores did not show a consistent difference, MS students showed higher empathy than the MC students, and also, the higher the academic year, the higher the empathy score. These results are interesting as they contrast with prior studies that suggested declining empathy with increasing academic levels. It could indicate that the effect of communication education provided at lower grade levels manifests as students advance to upper academic levels. However, there is a possibility that even without a systematic education, expanded networks and accumulated communication experiences as students advance may have developed students' empathy, calling for more in-depth studies on this matter. Nevertheless, our result supports the result from Hong et al. [19] , which also found that MS students' empathy scores were higher than those of the MC students and that students from higher education levels showed higher scores on This study does have some limitations and suggests a number of further areas for research. First, the subject was limited to certain academic levels, and second, the questionnaire was voluntary and thus the response rate was quite low. In particular, without the empathy scores of the year 3 students, it was not possible to conduct more precise difference analysis by academic level, which somewhat limits the generalizability of our results.
We suggest that future studies survey students from all representative academic years for more accurate findings. expression, we will be able to identify the correlations between the results from the two instruments. This research will tells us whether empathy expression actually differs based on students' acknowledgement of the importance of empathy and will give us directions for future medical education regarding empathy.
But our findings lead us to the significant conclusion that there is a need for empathy enhancement training, and any such program should contain practical contents.
Our results also offer information on the current status of medical students, which can validate the current medical curriculum and also serve as the foundation for designing and developing future empathy training programs.
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